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Background
Pulmonary hypertension is a rare progressive disorder
characterised by elevated pulmonary artery pressure
leading to right ventricular (RV) failure and death.
Cardiac MR (CMR) derived right and left ventricular
functional variables have shown to be prognostic in pul-
monary hypertension. Native T1 mapping is a CMR
technique of myocardial tissue characterisation without
the need for a reference area or contrast administration.
T1 mapping of the RV free wall has shown to have poor
inter-observer reproducibility due to the relatively thin
RV myocardium. An alternative is to acquire T1 maps
in systole when the RV myocardium is thicker. We
investigated whether native T1 values in systole relate to
invasive pressure measurements and markers of RV dys-
function in patients with pre-capillary pulmonary hyper-
tension (PH).
Methods
Twenty pre-capillary pulmonary hypertension patients
(mean pulmonary artery pressure 46.8 ± 10.6 mmHg)
(16 WHO group 1, 4 WHO group 4) underwent cardiac
MR and right heart catheterisation. Ventricular volumes
and ejection fraction were determined by CMR while
pulmonary artery pressure measurements and cardiac
output were obtained during right heart catheterisation.
T1 maps were acquired on a Siemens Avanto 1.5T scan-
ner using a MOLLI sequence on a mid ventricular short
axis plane with a trigger delay to coincide with systole.
Native T1 values were determined using regions of
interest (ROI) in the RV free wall, Inter-ventricular sep-
tum (IVS) and left ventricle (LV). RV insertion points
were excluded. ROI size and placement ensured avoid-
ance of partial volume effects, especially in the RV free
wall.
Results
The Native T1 values of the RV free wall were signifi-
cantly higher compared to LV (p < 0.001) and IVS (p <
0.001). There was no significant difference between T1
values of the LV and IVS. Native T1 values of the RV
were related to RV ejection fraction (p < 0.01) and RV
end-systolic volume (p < 0.005) but did not correlate
with right heart catheter derived invasive pressure
measurements.
Conclusions
The inter-ventricular septum adapt differently to high
RV pressures compared to the RV free wall. The native
T1 values of the RV free wall are increased in patients
with pre-capillary PH and are associated with CMR
markers of RV dysfunction. These may suggest myocar-
dial histological changes. Native T1 imaging may
become a potential biomarker in patients with pulmon-
ary hypertension.
Authors’ details
1Golden Jubilee National Hospital, Glasgow, Glasgow, UK. 2Institute of
Cardiovascular and Medical Sciences, University of Glasgow, Glasgow, UK.
1Golden Jubilee National Hospital, Glasgow, Glasgow, UK
Full list of author information is available at the end of the article
Jayasekera et al. Journal of Cardiovascular Magnetic
Resonance 2016, 18(Suppl 1):P147
http://www.jcmr-online.com/content/18/S1/P147
© 2016 Jayasekera et al. This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work is properly cited. The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/
publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.
Published: 27 January 2016
doi:10.1186/1532-429X-18-S1-P147
Cite this article as: Jayasekera et al.: Right Ventricular free wall
myocardial tissue characterisation by systolic Cardiac Magnetic
Resonance T1 mapping in pulmonary hypertension. Journal of
Cardiovascular Magnetic Resonance 2016 18(Suppl 1):P147.
Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color figure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
Figure 1 T1 values of LV free wall vs Interventricular septum
vs RV free wall in patients with Pulmonary Hypertension.
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